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Acknowledgements, Base-Case

ÅThe concept for the Base-Case scenario was 
developed by:
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ïMartin Feeney, P.G., C. Hg., Consulting Hydrogeologist

ïRandy Hanson, Research Hydrologist, USGS

ÅThe Base-Case scenario was built and modeled by:
ïRandy Hanson

ïBrian Lockwood  
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Å Consulting Hydrogeologist

ï Jonathan Lear, P.G., C. Hg., Senior Hydrogeologist
Å Monterey Peninsula Water Management District

ï Brian Lockwood, P.G., Staff Hydrologist
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Presentation Overview

ÅWhy a new model?
ÅModel Concepts
ïA Brief Review

ÅBase-Case Scenario
ïObjective
ïAssumptions
ïResults
ïImplications

ÅFuture Work

Hanson et al. (in prep.)
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The Need for a New Model

ÅThe IGSM proprietary model code has been 
subject of some criticism from modeling 
community
ÅPVMWA contracted with the U.S. Geological 

Survey to develop a robust, defensible model 
utilizing public domain code (MODLOW 2005)
ÅIncorporate new data (pumpage, land use, 

precipitation, etc.) now available as a result of 
Agency's monitoring programs
ÅDevelop tool to evaluate and compare various 

water management scenarios to balance basin
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Improvement Over Previous Models

ÅInternally-calculated agricultural pumpage and 
recharge

ÅMetered municipal pumpage

ÅImproved conceptualization of 
hydrostratigraphy

ÅMore robust surface and groundwater linkage

ÅOpen, peer-reviewed development
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What is a Groundwater Model?
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Basin Geology:

Map View

Four geologic 

units exposed at 

the surface:

Å  Alluvium

Å  Upper Aromas

Å  Purisima

Å  Basement

Units are 

heterogeneous 

(vary spatially)

Hanson et al. (in prep.)



Pajaro Valley Water Management Agency

Basin Geology:

Profile View

6 Model Layers:
ÅAlluvium

ÅAlluvial Confining Unit

ÅUpper Aromas

ÅAromas Confining Unit

ÅLower Aromas

ÅPurisima

Hanson et al. (in prep.)
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Base-Case Scenario:
Objective

ÅDetermine the 
ōŀǎƛƴΩǎ ǿŀǘŜǊ 
budget (shortfall) 
following a 
simulation into the 
future, given the 
!ƎŜƴŎȅΩǎ ŜȄƛǎǘƛƴƎ 
projects.

Hanson et al. (in prep.)
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Base-Case Scenario: 
Assumptions

ÅCoastal Distribution System deliveries of up to 
7,150 acre-feet (AF) per year.

ÅLand Use held constant (to 2009)

ÅMunicipal & Rural Residential pumpageheld 
constant

ÅThe variations in local weather conditions of 
the next thirty years will be similar to the last 
thirty years.
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Base-Case Scenario: 
Preliminary Results

ÅThe existing projects cause a reduction in sea 
water intrusion, but not a cessation.

ÅWet years result in some recharge (2,500 AF).

ÅDry years result in overdraft (-22,500 AF).

ÅAverage shortfall is 12,000 acre-feet per year 
for the Base-Case simulation period.
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Historical and Simulated Coastal Flows
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What the Shortfall Represents

ÅThe volume of additional water supplies 
necessary to balance the water budget.

ÅAverage shortfall of 12,000 acre-feet

ÅProject delivery of 7,150 acre-feet

ÅShortfall plus Delivered Water is comparable 
to supplies needed as stated by the 2002 BMP 
18,500 acre-feet of total additional supply.  
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Future Work
ÅDevelopment of water management scenarios 

to simulate in order to support the Basin 
Management Plan update process.

Pajaro River at Murphyôs Crossing, 3/21/2011 
Photo by Casey Meusel
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Additional Information

Å Hydrologic Model of the Pajaro Valley, 
Santa Cruz and Monterey Counties, 
California
ï Hanson et al., in review

Å Simulation and Analysis of Conjunctive 
¦ǎŜ ǿƛǘƘ ah5C[h²Ωǎ CŀǊƳ tǊƻŎŜǎǎ
ï Hanson et al., 2010, in Ground Water

Å Simulation of an Aquifer-Storage-and-
Recovery (ASR) System for Agricultural 
Water Supply using the Farm Process in 
MODFLOW for the Pajaro Valley, 
Monterey Bay, California
ï Hanson et al., 2008

Å Simulation and Analysis of Conjunctive 
¦ǎŜ ǿƛǘƘ ah5C[h²Ωǎ CŀǊƳ tǊƻŎŜǎǎ
ï Hanson et al., 2008
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Additional Information, cont.
Å MODFLOW-2005, The US-

Geological Survey Modular 
Ground-Water ModelςThe 
Groundwater Flow Process
ï Harbaugh, A. W. 2005

Å The Farm Process, Version 2
ï Schmid, Wolfgang, and Hanson, 

R.T., 2009

Å Links to references may be 
ŦƻǳƴŘ ƻƴ ǘƘŜ !ƎŜƴŎȅΩǎ ǿŜōǎƛǘŜΥ
ï www.pvwma.dst.ca.us/hydrology/

references.shtml
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Thank You..
--

Questions?


